Proposal for the new genus Allokutzneria gen. nov. within the suborder Pseudonocardineae and transfer of Kibdelosporangium albatum Tomita et al. 1993 as Allokutzneria albata comb. nov.
DSMZ -German Collection of Microorganisms and Cell Cultures, Braunschweig, Germany
During the course of phylogenetic analyses based on 16S rRNA gene sequences for all currently described taxa within the family Pseudonocardineae, it became evident that Kibdelosporangium albatum DSM 44149
T was misplaced within the genus Kibdelosporangium and is phylogenetically most closely related to the genus Kutzneria. Chemotaxonomic analyses revealed that Kibdelosporangium albatum differed from Kutzneria in containing arabinose as well as galactose and mannose as diagnostic whole-cell sugars. The polar lipid pattern was distinct from both Kibdelosporangium and Kutzneria species in containing phosphatidylethanolamine containing 2-hydroxy fatty acids, lyso-phosphatidylethanolamine and lyso-phosphatidylmethylethanolamine as well as phosphatidylethanolamine, phosphatidylmethylethanolamine, diphosphatidylglycerol and phosphatidylglycerol. These data preclude the inclusion of this strain within the genus Kutzneria or Kibdelosporangium and a new genus is proposed, to be named Allokutzneria gen. nov. The type species of this new genus is Allokutzneria albata gen. nov., comb. nov., the type strain of which is R761-7 T (5NRRL B-24461 T 5DSM 44149 T 5ATCC
T
). Tomita et al. (1993) described the species Kibdelosporangium albatum for a strain producing the antiviral antibiotics cycloviracins based on morphological and chemotaxonomic characteristics. During the course of phylogenetic analyses based on 16S rRNA gene sequences for all currently described taxa within the family Pseudonocardineae, it became evident that this species was misplaced within the genus Kibdelosporangium and subsequent chemotaxonomic analyses indicated that it is distinct from the phylogenetically closest genus Kutzneria.
The 16S rRNA gene sequence for Kibdelosporangium albatum DSM 44149 T was obtained from GenBank (accession no. AJ512462) and aligned in the ARB package (Ludwig et al., 2004) with sequences for all other taxa within the suborder Pseudonocardineae with validly published names. The accuracy of the deposited sequence was confirmed by isolating genomic DNA and amplifying and sequencing the 16S rRNA gene sequence of the equivalent strain NRRL B-24461 T from the ARS Culture Collection using previously described methods (Labeda & Kroppenstedt, 2000) . This confirmatory sequence was identical to that already available in GenBank and therefore was not submitted again. The sequence of the 16S rRNA gene of Kutzneria albida NRRL B-24060 T was found not to be available in any of the public databases; a sequence was obtained and deposited in GenBank under accession number EF543522. Phylogenetic relationships were calculated from an alignment consisting of a total of 1403 bp within ARB (Ludwig et al., 2004 ) using Kimura's twoparameter evolutionary distance method (Kimura, 1980) and the neighbour-joining method of Saitou & Nei (1987) , as well as maximum-likelihood using AxML (Felsenstein, 1989; Stamatakis et al., 2002) and maximum-parsimony using DNAPARS (Felsenstein, 1989) methods. Bootstrap support for the neighbour-joining and maximum-parsimony trees was evaluated from 1000 resamplings. Genomic DNA for determination of mol% G+C content by the method of Marmur & Doty (1962) was isolated from biomass grown for 5 days with shaking at 28 u C on DSMZ medium no. 554 broth using PowerMicrobial Maxi DNA isolation kits (Mo Bio Laboratories).
Biomass for chemotaxonomic analyses was grown on DSM medium no. 554 broth incubated with shaking at 200 r.p.m. for 5 days. The biomass was killed by autoclaving, collected by centrifugation and washed with sterile deionized water before freeze drying. The analyses were done using methods described previously (Grund & Kroppenstedt, 1989; Minnikin et al., 1984; Saddler et al., 1991; Sasser, 1990) .
As can be seen in Fig. 1 , strain DSM 44149 T is more closely related phylogenetically to species of the genus Kutzneria than to the genus Kibdelosporangium, and the tree topography in this region is supported by DNA distanceneighbour-joining, maximum-parsimony and maximumlikelihood methods. The 16S rRNA gene sequence of strain DSM 44149
T exhibits 94.7-95.6 % similarity to those of all species of Kibdelosporangium and 95.6-97.0 % similarity to Kutzneria species (see Supplementary Table S2 , available in IJSEM Online).
The whole-cell sugar pattern of strain DSM 44149 T consisted of arabinose, galactose and mannose; the presence of arabinose is absolutely distinct from Kutzneria, the phylogenetically nearest neighbouring genus, and confirms the Fig. 1 . Phylogenetic tree for taxa of the suborder Pseudonocardineae calculated within ARB (Ludwig et al., 2004 ) from almostcomplete 16S rRNA gene sequences using Kimura's two-parameter evolutionary distance method (Kimura, 1980) and the neighbourjoining method of Saitou & Nei (1987) illustrating the taxonomic position of Allokutzneria albata DSM 44149 T (5NRRL B-24661 T ) relative to species of Kibdelosporangium, Kutzneria and the other taxa within the suborder. Percentages at nodes represent levels of bootstrap support from 1000 resampled datasets; values less than 60 % are not shown. Asterisks indicate corresponding branches that were also recovered in the maximum-likelihood (Felsenstein, 1989; Stamatakis et al., 2002) and maximum-parsimony (Felsenstein, 1989) trees. Bar, 0.01 nucleotide substitutions per site. The taxa and sequences included in the genus groups are detailed in Supplementary Table S1 . chemotaxonomic data originally reported by Tomita et al. (1993) . The phospholipid profile observed for this strain ( Supplementary Fig. S1 ) is quite distinct from those of described species of Kibdelosporangium and Kutzneria and contains both lyso-phosphatidylmethylethanolamine and lyso-phosphatidylethanolamine in addition to phosphatidylethanolamine, phosphatidylmethylethanolamine, phosphatidylethanolamine containing 2-hydroxy fatty acids, diphosphatidylglycerol and phosphatidylglycerol. A comparison of the chemotaxonomic properties of strain DSM 44149 T with those of the genus Kibdelosporangium and phylogenetically closely related genera is shown in Table 1 . The fatty acid profile of strain DSM 44149
T is also distinct from those of members of Kibdelosporangium and the phylogenetically nearest genera ( Table 2 ).
Observation of growth of strain DSM 44149
T on various media typically used for characterization of actinomycetes (Shirling & Gottlieb, 1966) using the light microscope also confirmed the morphological description of Tomita et al. (1993) ; large sporangial bodies typical of either the genus Kutzneria or Kibdelosporangium were observed on relatively minimal growth medium (i.e. Czapek's sucrose agar).
Strong consideration was given to the transfer of this species to Kutzneria as a new combination, since this strain appears phylogenetically most closely related to the species of that genus. However, the chemotaxonomic properties of strain DSM 44149 T and, in particular, the presence of arabinose as a whole-cell sugar and lyso-phosphatidylethanolamine and lyso-phosphatidylmethylethanolamine as diagnostic phospholipids preclude its inclusion in the genus Kutzneria or in any of the phylogenetically closely related genera. On the basis of this substantial difference in chemotaxonomic properties, the creation of a new genus, Allokutzneria gen. nov., is therefore proposed, with Allokutzneria albata comb. nov. as the type species.
Description of Allokutzneria gen. nov.
Allokutzneria (Al.lo.kutz.ne9ri.a. Gr. adj. allos other; N.L. fem. n. Kutzneria a bacterial generic name; N.L. fem. n. Allokutzneria the other Kutzneria, referring to the fact that it is phylogenetically close to Kutzneria but chemotaxonomically distinct).
The description is generally consistent with the original description of Kibdelosporangium albatum by Tomita et al. (1993) . Form sporangium-like bodies containing hyphae but not spores and also produce aerial chains of spores. Substrate mycelium is subject to varying degrees of fragmentation. Cell-wall diamino acid is meso-diaminopimelic acid. Whole-cell hydrolysates contain arabinose, galactose and mannose. Cell-wall acyl type is acetyl. Principal phospholipids include phosphatidylethanolamine, phosphatidylmethylethanolamine, phosphatidylethanolamine containing 2-hydroxy fatty acids, lysophosphatidylmethylethanolamine, diphosphatidylglycerol, phosphatidylglycerol and lyso-phosphatidylethanolamine.
Menaquinones are predominantly MK-9(H 4 ) with traces of MK-9(H 2 ), MK-9(H 6 ) and MK-10(H 4 ). Mycolic acids are not present. Major fatty acid components are iso-and anteiso-branched fatty acids. The type species is Allokutzneria albata.
Description of Allokutzneria albata (Tomita et al. 1993) comb. nov. Allokutzneria albata (al.ba9ta . N.L. fem. adj. albata clothed in white, referring to the colour of the aerial mycelium and the non-chromogenicity of the organism). 
